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Mobile Terminal, Communication System, and Method for 
Changing Location Registration 



[0001] This application claims priority under 35 U.S.C.§1 19 to Japanese Patent 
Application No. 2003-1 17107 filed April 22, 2003, the entire content of which is 
hereby incorporated by reference. 

BACKGROUND 

1 . Technical field 

[0002] The present invention relates to techniques for carrying out location 
registration to a plurality of mobile communication networks. 

2. Related Art 

[0003] In recent years, a number of third generation mobile communication « c : 
network systems, such as W-CDMA (Wideband Code Division Multiple Access) 
cdma 2000(Code Division Multiple Access 2000) have been provided. Unlike 
second generation mobile communication network systems, such as GSM(Global 
System for Mobile Communications), third generation mobile communication 
network systems can provide such services as high-speed data communication, or 
international roaming . However, service areas for mobile communications of a 
third generation system are smaller than those for mobile communications of a 
second generation system; therefore, it is common for a third generation system 
user to register his/her own mobile terminal to a mobile communication network 
of a second generation system in a case that a mobile communication network of a 
third generation system is not available. 

[0004] To overcome the above problems, Patent Publication l(JP2002-53 5902 
corresponding to US6594242) discloses techniques to enable a user of a mobile 
terminal to switch from a mobile communication network of a third generation 
system to that of a second generation system. A base station belonging to a mobile 
communication network of a third generation system transmits to a mobile 
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terminal when the mobile terminal is within range of a base station of a mobile 
communication network of a second generation system, control information 
including channel information specifying a base station belonging to the network 
of the second generation system. Then, the mobile terminal specifies connects to 
an available base station belonging to a mobile communication network of the 
second generation system on the basis of the channel information included in the 
above control information. Accordingly, a mobile communication network to 
which a mobile terminal is connected is changed from a mobile communication 
network of a third generation system to a mobile communication network of a 
second generation system. 

[0005] Where both second and third generation mobile communication 
systems are available, it is preferable to use a mobile communication service of a 
third generation system, since a third generation system has the above-described 
merits in comparison with a second generation system. In one method for using a 
third generation system by priority, a mobile terminal executes the following 
operations: A mobile terminal, standing by for a call in a mobile communication 
network of a second generation system, cancels its standby status periodically, and 
detects location information transmitted from a mobile communication network of 
a third generation system. Then, the mobile terminal is registered to a mobile 
communication network of a third generation system if such location information 
is detected. 

[0006] However, when in the process of detecting location information 
transmitted from a mobile communication network of a third generation system, a 
user of a mobile terminal cannot answer an incoming call via the mobile 
communication network of the second generation system. That is to say, if the 
mobile terminal is registered to a mobile communication network of a third 
generation system without any restrictions, it is difficult to call a mobile terminal 
via a mobile communication network of a second generation system. Further, as 
compared with standing by for a call, location registration uses more electric 
power. From this point of view, it is not satisfactory to be registered to a mobile 
communication network of a third generation system without any restrictions. 



DISCLOSURE OF INVENTION 

[0007] To overcome the above problems, the present invention has an object of 
providing techniques for registering a mobile terminal to a first mobile 
communication terminal by priority without disturbing communication performed 
via a second mobile communication network. 

[0008] To solve the above problems, the present invention provides a mobile 
terminal comprising communication means having a communication function for 
using a first mobile communication network and a second mobile communication 
network; determination means for determining, when the mobile terminal is 
registered to the second mobile communication network, whether it is possible to 
register to the first mobile communication network, on the basis of notification 
information transmitted from the second mobile communication network; and 
attempt means for attempting, in a case that it is determined that it is possible to 
register to the first mobile communication network, to register to the first mobile 
communication network. 

[0009] Further, the present invention provides a communication system 
comprising a first mobile communication network; a second mobile 
communication network having a base station for transmitting notification 
information indicating that it is possible to register to the first mobile 
communication network; and a management device, in accordance with location 
registration of a mobile terminal to either the first mobile communication network 
or the second mobile communication network, for storing data in correlation with 
a identifier of the mobile terminal, the data indicating a mobile communication 
network to which the mobile terminal is registered. 

[0010] Further, the present invention provides A location registration changing 
method comprising a first step of determining in a mobile terminal whether it is 
possible to register to a first mobile communication network on the basis of 
notification information received from a second mobile communication network, 
the mobile terminal having a communication function for using the first mobile 
communication network and the second mobile communication network; a second 
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step of transmitting from the mobile terminal to the first mobile communication 
network, a notification including an identifier, in a case that the determination is 
positive; and a third step of receiving in a management device a notification 
transmitted by the mobile terminal in the second step through the first mobile 
communication network, and storing in the management device data indicating 
that the mobile terminal is registered to the first mobile communication network, 
the mobile terminal being specified by an identifier included in the notification. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Fig. 1 is a diagram indicating an example of the overall configuration of 
a communication system according to the present invention. 
[0012] Fig.2 is a diagram explaining a relationship between a service area 100 
of a first mobile communication network 10, a service area 200 of a second mobile 
communication network 20, a location registration area 21 OA, and a location 
registration area 2 1 0B . 

[0013] Fig.3 is an example of registration possibility information transmitted 
from a base station 2 1 A and a base station 2 1 B. 

[0014] Fig.4 is an example of a location registration management table stored 
in a management device 60. 

[0015] Fig.5 is a diagram explaining an example of the configuration of a 
mobile terminal 50. 

[0016] Fig.6 is a flowchart indicating a flow of the operation when a control 
unit 5 10 of mobile terminal 50 is turned on. 

[0017] Fig.7 is a flowchart indicating a flow of an operation when control unit 
5 10 of mobile terminal 50 stands by for a call in a first mobile communication 
network. 

[0018] Fig. 8 is a flowchart indicating a flow of an operation when a control 
unit 5 10 of mobile terminal 50 stands by for a call in a second mobile 
communication network. 

[0019] Fig.9 is a diagram explaining a relationship between service area 100 
and a location registration area 2 1 0C. 



BEST MODE FOR CARRYING OUT THE INVENTION 
<A. Configuration 

<1. Configuration of a communication system> 
[0020] Fig. 1 is a diagram indicating an example of the overall configuration of 
a communication system according to the present invention. As shown in fig. 1, a 
first mobile communication network 10 and a second mobile communication 
network 20 are connected to a fixed telephone line 40 through a gateway exchange 
device 30. In this embodiment, first mobile communication network 10 is a 
mobile communication network of a W-CDMA system, and second mobile 
communication network 20 is a mobile communication network of a PDC system. 
Hereafter, a service area of first mobile communication network 10 is referred to 
as "service area 100", and a service area of second mobile communication network 
20 is referred to as "service area 200". As shown in fig.2, service area 200 covers 
service area 100. In this embodiment, a case will be described where service area 
200 covers the whole of service area 100, however, it is also possible that service 
area 200 covers a part of service area 100. Further, in this embodiment, first 
mobile communication network 10 is a W-CDMA system, and second mobile 
communication network 20 is a PDC system; however, first mobile 
communication network 10 may be a mobile communication network of a cdma 
2000 system, and second mobile communication network 20 may be a mobile 
communication network of a GSM(Global System for Mobile Communication) 
system. That is to say, any combination of systems is possible, provided that a 
system of first mobile communication network 10 is different from a system of 
first mobile communication network 20. 

[0021] First mobile communication network 10 includes base station 1 1 and 
location management device 12. A radio area is formed with base station 1 1 at its 
center, and base station 1 1 executes radio communication with a mobile phone of 
a W-CDMA system. For the sake of explanation, in fig. 1, only one base station is 
indicated, but there are in fact a number of base stations in first mobile 
communication network 10. Service area 100 of first mobile communication 



-6- 



network 10 is divided into a plurality of location registration areas, and there are a 
number of base stations in one location registration area. By transmitting to a 
mobile phone notification information including information specifying a location 
registration area (hereafter, referred to as "location information"), each base 
station notifies its location information to a mobile phone. A mobile phone can be 
registered to first mobile communication network 10 by storing, in location 
management device 12, location information correlating with a terminal identifier 
(e.g. a telephone number assigned to a mobile phone) specifying a mobile phone. 
That is to say, location management device 12 manages a location registration area 
in which a mobile phone, being registered to first mobile communication network 
10 and using a mobile telephone service, is located. 

[0022] As shown in fig.l, second mobile communication network 20 includes 
a base station 21 A and a base station 21B, and location management device 22. 
Hereafter, it is referred to as "base station 21" except where it is necessary to 
distinguish base station 21 A and base station 2 IB. A radio area is formed with 
base station 2 1 at its center, and base station 2 1 executes radio communication 
with a PDC mobile phone in radio area. There are two base stations in fig. 1 ; 
however, there are actually a larger number of base stations. A service area 200 of 
second mobile communication network 20 is divided into a plurality of location 
registration areas in the same manner as that of first mobile communication 
network 10, and there are a plurality of base stations in one location registration 
area. In this embodiment, base station 21 A is in location registration area 21 OA, 
and base station 2 IB is in location registration area 210B. 
[0023] Base station 2 1 transmits to a mobile phone in radio area formed by 
base station 21, notification information including location information of a 
location registration area to which base station 21 belongs. Additionally, base 
station 21 transmits to a mobile phone, information (hereafter referred to 
as "registration possibility information") indicating whether it is possible to be 
registered to first mobile communication network 10, a mobile phone in a location 
registration area to which base station 2 1 belongs, along with the above 
notification information. As shown in fig.3, registration possibility information is 



2-bit information having a bit pattern of either "00" or "01". A bit pattern "00" 
indicates that it is impossible for a mobile phone to be registered to first mobile 
communication network 10, and a bit pattern "01" indicates that it is possible for a 
mobile phone to be registered to first mobile communication network 10. For 
example, base station 21 A transmits to a mobile phone, notification information 
including registration possibility information whose bit pattern is "01", and base 
station 21b transmits to a mobile phone, notification information including 
registration possibility information whose bit pattern is "00". This is because 
location registration area 21 OA to which base station 21 A belongs is within service 
area 100, and location registration area 21 0B to which base station 2 IB belongs is 
outside service area 100. 

[0024] On the other hand, a mobile phone to which registration information is 
transmitted from base station 21 can be registered to second mobile 
communication network 20 in the same manner as that of first mobile 
communication network 10. That is to say, location management device 22 
manages location registration areas in which a mobile phone, being registered to 
second mobile communication network 20 and using a mobile telephone service, 
is located. 

[0025] A mobile terminal 50 is a mobile phone being registered to either first 
mobile communication network 10 or second mobile communication network 20, 
and standing by for a call. More specifically, mobile terminal 50 stores a terminal 
identifier for specifying mobile terminal 50, and is registered to first mobile 
communication network 10 by storing in location management device 12, a 
terminal identifier correlated with location information transmitted from base 
station 11. Further, mobile terminal 50 is registered to second mobile 
communication network 20 by storing in location management device 22, a 
terminal identifier correlated with location information transmitted from base 
station 21. Additionally, mobile terminal 50 changes location registration area of 
mobile terminal 50 from first mobile communication network 10 to second mobile 
communication network 20, or from second mobile communication network 20 to 
first mobile communication network 10. Then, mobile terminal 50 notifies a 
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management device 60 that mobile terminal 50 is newly registered to first mobile 
communication network 10 or second mobile communication network 20, or is 
registered to first mobile communication network 10 from second mobile 
communication network 20 or the other way around. 

[0026] Management device 60 is a computer device connected to first mobile 
communication network 10 and second mobile communication network 20, and 
stores a location registration management table as shown in fig. 4. A location 
registration management table stores a terminal identifier of mobile terminal 50 in 
correlation with a registration section. A registration section contains the 
information specifying a mobile communication network to which mobile terminal 
50 is registered and stands by for a call. In this embodiment, a registration section 
has a value of either "1" or "0". "1" indicates that mobile terminal 50 is registered 
to first mobile communication network 10 and stands by for a call, and "0" 
indicates that mobile terminal 50 is registered to second mobile communication 
network 20 and stands by for a call. Also, management device 60 updates the 
contents of a location registration management table on the basis of notifications 
transmitted from mobile terminal 50. In this manner, management device 60 
ensures that either mobile terminal 50 is registered to first mobile communication 
network 10 and stands by for a call or, mobile terminal 50 is registered to second 
mobile communication network 20 and stands by for a call. Hereafter, writing in a 
location registration management table is referred to as "activating a mobile 
communication network", a terminal identifier of mobile terminal 50 correlated 
with a registration section. In this manner, mobile terminal 50 is able to use a 
voice communication service through a mobile communication network to which 
mobile terminal 50 is registered by activating a mobile communication network. 
More specifically, for example, when mobile terminal 50 is called by a telephone 
connected to fixed telephone line 40, gateway exchange device 30, which has 
received a call from the above telephone, specifies a mobile communication 
network to which mobile terminal 50 is registered by referring to a location 
registration management table. Then, mobile terminal 50 is called in the standard 
call process manner. 



<2. Configuration of Mobile terminal 50> 
[0027] Next, the configuration example of mobile terminal 50 will be 
described with reference to fig.5. As shown in fig.5, mobile terminal 50 is 
comprised of control unit 510, display unit 520, operation unit 530, 
communication unit 540, storing unit 550, and bus 560 which connects each unit. 
[0028] Control unit 5 10 is, for example, CPU (Central Processing Unit), and to 
control each unit of mobile terminal 50 by executing software stored in storing 
unit 550. 

[0029] Display unit 520 is, for example, a crystal display and a drive circuit, 
and displays images in compliance with image information transmitted from 
control unit 510. Operation unit 530 has a plurality of operational identifiers input 
by users such as numbers, letters, or instructions, and provides to control unit 510, 
information in compliance with operational identifiers. 
[0030] Communication unit 540 is comprised of a first communication 
interface (hereafter, referred to as "IF") unit 541, a second communication IF unit 
542, and an antenna 543. First communication IF unit 541 receives information 
transmitted from base station 1 1 via antenna 543, and provides the received 
information to control unit 5 10. Also, first communication IF unit 541 transmits 
to base station 1 1 via antenna 543, information transmitted from control unit 510. 
Second communication IF unit 542 receives information transmitted from base 
station 21 via antenna 543, and provides the received information to control unit 
510. Also, second communication IF unit 542 transmits to base station 21 via 
antenna 543, information transmitted from control unit 510. 

[0031] Storing unit 550 has a volatile storing unit 55 1 and a nonvolatile storing 
unit 552. Volatile storing unit 55 1 is, for example, RAM (Random Access 
Memory) and is used as a work area by control unit 5 10 running software. 
Nonvolatile storing unit 552 is configured by EEPROM (Electrically Erasable 
Programmable Read Only Memory) and ROM (Read Only Memory). A network 
flag, specifying a mobile communication network to which mobile terminal 50 is 
registered, is written in EEPROM. A network flag has a value of "1 " and "0", and 
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"1" indicates that mobile terminal 50 is registered to first mobile communication 
network 10, and "0" indicates that mobile terminal 50 is registered to second 
mobile communication network 20. The above-described location information is 
written in EEPROM. On the other hand, the above terminal identifiers, OS 
(Operating System) software, and communication control software are written in 
ROM. The functions provided to control unit 5 10 by executing software will be 
described. 

[0032] For example, when a user pushes a power button (not shown in fig. 5) of 
operation unit 530 to turn on mobile terminal 50, control unit 510 reads out and 
executes OS software from ROM. The functions for controlling each unit of 
mobile terminal 50, or for executing other software are provided to control unit 
510 running OS software. Then, control unit 510, operating OS after loading OS 
software, reads out and executes communication control software from ROM. 
The two functions, unique to a mobile terminal according to the present invention, 
are provided to control unit 510 being operated in compliance with 
communication control software. 

[0033] A first function is to register mobile terminal 50 to either first mobile 
communication network 10 or second mobile communication network 20, and 
activate a mobile communication network to which mobile terminal 50 is 
registered. A second function is to change a mobile communication network in 
which mobile terminal 50 is registered, and notify management device 60 that a 
mobile communication network in which mobile terminal 50 is registered is 
changed. Specifically, when control unit 510 detects that mobile terminal 50 
being registered in first mobile communication network 10 and standing by for a 
call, moves outside service area 100, control unit 510 changes location registration 
of mobile terminal 50 to second mobile communication network 20 in compliance 
with a flowchart in fig.7, and activates second mobile communication network 20. 
Also, control unit 510, being registered in second mobile communication network 
20 and standing by for a call, determines whether mobile terminal 50 can be 
registered to first mobile communication network 10 in compliance with a 
flowchart in fig. 8. Then, it is determined that registration is possible, control unit 
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510 attempts to change location registration of mobile terminal 50 to first mobile 
communication network 10, and activates first mobile communication network 10 
in a case that mobile terminal 50 is registered to first mobile communication 
network 10 successfully. 

[0034] As described above, in a case that mobile terminal 50 can be registered 
to either first mobile communication network 10 or second mobile communication 
network 20, a function for registering mobile terminal 50 to first mobile 
communication network 10 by priority is provided to control unit 510 operated in 
accordance with communication control software. 
<B. Operation> 

[0035] Here, the operation example of a communication system will be 
described according to the present invention. It is assumed that a user of mobile 
terminal 50 moves to a location registration area 21 0B after mobile terminal 50 is 
turned on in location registration area 21 OA. Then, a user of mobile terminal 50 
moves from location registration area 21 0B to location registration area 21 OA. 
<1. Operation at the time when mobile terminal 50 is turned on> 
[0036] Firstly, the operation of mobile terminal 50 will be described with 
reference to fig.6 at the time of when mobile terminal 50 is turned on in location 
registration area 21 OA. Fig.6 is a flowchart indicating an operational flow 
performed by control unit 510. As shown in fig.6, control unit 510 determines 
whether mobile terminal 50 can be registered to first mobile communication 
network 10(Step SA1). Specifically, control unit 510 determines that mobile 
terminal 50 can be registered to first mobile communication network 10 in a case 
that control unit 510 receives notification information, transmitted from base 
station 1 1, through first communication IF unit 541. 

[0037] In a case that the determination result in Step SA1 is "Yes", control unit 
510 registers mobile terminal 50 to first mobile communication network 10 (Step 
SA2). Specifically, control unit 510 writes in storing unit 550, location 
information included in notification information received in step SA1. Then, 
control unit 510 generates a communication message (hereafter, referred to as 
"location registration message") requesting to store in location management 
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device 12, location information and a terminal identifier stored in storing unit 550, 
and transmits a location registration message to location management device 12. 
[0038] Then, control unit 510 activates first mobile communication network 10 
(Step SA3). Specifically, control unit 510 sets a network flag stored in storing unit 
550 to "1", and transmits to management device 60 through first communication 
IF unit 541, a communication message(hereafter, referred to as "activation 
message") including a terminal identifier and a control code for activating first 
mobile communication network 10. Hereafter, control unit 510 operates the 
process (a first stand by for process) shown in a flowchart of fig.7.(Step SA4). 
[0039] In a case that the determination result in Step SA1 is <c No", control unit 
510 determines that mobile terminal 50 can be registered to second mobile 
communication network 20 (Step SA5). Specifically, control unit 5 10 determines 
that mobile terminal 50 can be registered to second mobile communication 
network 20 in a case that control unit 510 receives notification information, 
transmitted from base station 21, through second communication IF unit 542. In 
this manner, it is firstly determined whether mobile terminal 50 can be registered 
to first mobile communication network 10, and then it is determined whether 
mobile terminal 50 can be registered to second mobile communication network 20 
only after it is not possible to be registered to first mobile communication network 
10; this is because mobile terminal 50 is to be registered to first mobile 
communication network 10 by priority. 

[0040] In a case that the determination result in Step SA5 is "Yes", control unit 
510 registers mobile terminal 50 to second mobile communication network 20 
(Step SA6). Specifically, control unit 510 writes in storing unit 550, location 
information included in notification information received in step SA5. Then, 
control unit 510 generates a location registration message including location 
information and a terminal identifier stored in storing unit 550, and transmits it to 
location management device 22 through second communication IF unit 542. 
[0041] Then, control unit 510 activates second mobile communication network 
20 (Step SA7). Specifically, control unit 510 sets a network flag stored in storing 
unit 550 to "0", and transmits to management device 60 through second 
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communication IF unit 542, an activation message including a terminal identifier 
and a control code for activating second mobile communication network 20. 
Hereafter, control unit 510 operates the process (a second stand by for process) 
shown in a flowchart of fig. 8 (Step SA8). On the contrary, in a case that the 
determination result in Step SA5 is "No", control unit 510 displays on display unit 
520 that mobile terminal 50 is outside a service area (Step SA9), and repeats the 
process after Step S A 1 . 

[0042] In this embodiment, when mobile terminal 50 is turned on, mobile 
terminal 50 receives notification information, transmitted from base station 21, by 
sufficiently electronic field intensity since mobile terminal 50 is in service area 
21 OA (that is to say, around the center of service area 100). Therefore, when the 
determination result in Step SA1 is "Yes", control unit 510 executes the process 
from Step SA2 to Step SA4. A location registration message transmitted from 
mobile terminal 50 in Step SA2 is transmitted to location management device 12 
from base station 1 1, and location management device 12 that has received a 
location registration message stores a terminal identifier in correlation with 
location information, both of which are included in a location registration message. 
On the other hand, an activation message, transmitted from mobile terminal 50 in 
Step SA3, is transmitted to management device 60 from base station 11. 
Management device 60 that has received an activation message activates first 
mobile communication network 10 on the basis of a control code included in the 
activation message. Specifically, management device 60 writes in registration 
section of a location registration management table (fig.4), "1" in correlation with 
a terminal identifier included in an activation message. 

[0043] In this embodiment, a location registration message and an activation 
message are transmitted to mobile terminal 50 separately; however, a location 
registration message including a control code may be transmitted to mobile 
terminal 50. Specifically, when location management device 12 or 22, which has 
received a location registration message including a control code, transmits an 
activation message to management device 60, management device 60 activates a 
mobile communication network to which mobile terminal 50 is registered. As 
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described above, mobile terminal 50 is able to use a mobile communication 
service through first mobile communication network 10 since mobile terminal 50 
is registered to first mobile communication network 10, and first mobile 
communication network 10 is activated. 

<2. Operation at the time when mobile terminal 50 moves outside 
service area 100> 

[0044] Next, the operation of mobile terminal 50 will be described with 
reference to fig.7 when a user of mobile terminal 50 operating a first stand by for 
process in compliance with a flowchart in fig.7, moves from location registration 
area 21 OA to location registration area 21 0B (that is to say, moves outside service 
area 100). 

[0045] Firstly, control unit 510 operated as shown in a flowchart in fig.7 
determines whether mobile terminal 50 is in service area 100 (Step SB1). In a 
case that the determination result in SB1 is "Yes", control unit 510 stands by for a 
call transmitted from first mobile communication network 10 (Step SB2), and 
repeats the process after Step SB 1 . On the other hand, in a case that the 
determination result in Step SB 1 is "No", control unit 5 10 executes the process 
from Step SA6 to SA8, registers mobile terminal 50 to second mobile 
communication network 20, and executes a second stand by for process. 
[0046] In this embodiment, control unit 5 10 of mobile terminal 50 cannot 
receive notification information transmitted from base station 21 since location 
registration area 21 0B to which mobile terminal 50 moves is located outside 
service area 100 as shown in fig.2. Therefore, control unit 510 determines that 
mobile terminal 50 is outside service area 100, and the determination result in SB1 
is "No". Hereafter, control unit 510 executes the process from Step SA6 to Step 
SA8. As described above, mobile terminal 50 is able to use a mobile 
communication service through second mobile communication network 20 since 
registration area of mobile terminal 50 is changed to second mobile 
communication network 20, and second mobile communication network 20 is 
activated. 
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<3. Operation at the time when mobile terminal 50 moves from location 
registration area 2 1 OB to 2 1 0 A> 
[0047] Next, the operation of mobile terminal 50 will be described with 
reference to fig. 8 when a user of mobile terminal 50 operated as shown in a 
flowchart in fig.8, moves from location registration area 210B to location 
registration area 2 1 0 A . 

[0048] As shown in fig.8, control unit 510 determines whether a mobile 
terminal 50 user is calling through second mobile communication network 20 
(Step SCI), and repeats the Step SCI process while the determination result in 
Step SCI is "Yes". This is because a call is disconnected if the location 
registration area of mobile terminal 50 is changed from first mobile 
communication network 10 to second mobile communication network 20 while 
mobile terminal 50 is in use. 

[0049] Then, control unit 510 determines whether the location registration area 
of mobile terminal 50 is changed (Step SC2) in a case that the determination result 
in Step SCI is "No". Specifically, control unit 510 compares location information 
included in notification information received through a second communication IF 
unit 542 with location information stored in storing unit 550. Then, if location 
information included in notification information is different from location 
information stored in storing unit 550, control unit 510 determines that the 
location registration area of mobile terminal 50 is changed. 

[0050] In a case that the determination result in Step SC2 is 6C No", control unit 
510 executes the process of Step SC6. On the other hand, in a case that the 
determination result in Step SC2 is "Yes", control unit 510 determines whether 
mobile terminal 50 can be registered to first mobile communication network 10 
from the location registration area where mobile terminal 50 is currently located, 
on the basis of registration possibility information included in notification 
information received through second communication IF unit 542 (Step SC3). 
Specifically, control unit 510 determines that mobile terminal 50 can be registered 
to first mobile communication network 10 in a case that registration possibility 
information is "01", and mobile terminal 50 cannot be registered to first mobile 
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communication network 10 in a case that registration possibility information is 
"00", 

[0051] In this embodiment, location information stored in storing unit 550 of 
mobile terminal 50 indicates location registration area 21 0B, and location 
information received through second communication IF unit 542 indicates location 
registration area 21 OA; therefore, the determination result in Step SC2 is "Yes". 
As a result, control unit 5 10 executes the process of Step SC3. And, since in this 
case registration possibility information, included in notification information 
received through second communication IF unit 542, is "01", the determination 
result in Step SC3 is "Yes". 

[0052] In a case that the determination result in Step SC3 is "No", control unit 
510 executes the process of Step SC6, and in a case that the determination result in 
Step SC3 is "Yes", control unit 510 attempts to register mobile terminal 50 to first 
mobile communication network , 10 (Step SC4). Specifically, control unit 510 
receives notification information, transmitted from base station 1 1, through first 
communication IF unit 541, and attempts to register mobile terminal 50 to first 
mobile communication network 10 by using location information included in the 
received notification information. As described above, the process of Step SC4 is 
executed since the determination result in Step SC3 is "Yes". 
[0053] Next, control unit 510 determines whether mobile terminal 50 is 
successfully registered to first mobile communication network 10 (Step SC5), and 
executes the processes of Steps S A3 to S A4 in a case that the determination result 
in Step SC5 is "Yes". On the other hand, in a case that the determination result in 
Step SC5 is "No", control unit 510 stands by for a call from second mobile 
communication network 20 (Step SC6), and repeats the process after Step SCI. In 
this embodiment, since mobile terminal 50 is successfully registered to first 
mobile communication network 10, mobile terminal 50 executes the process of 
Step SA3 and SA4. Then, the location registration of mobile terminal 50 is 
changed to first mobile communication network 10, and first mobile 
communication network 10 is activated. Consequently, mobile terminal 50 is able 
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to use a mobile communication service through first mobile communication 
network 10. 

[0054] In this embodiment, it is described that control unit 510 attempts to 
register mobile terminal 50 to first mobile communication network 10 one time in 
a case that mobile terminal 50 can be registered to first mobile communication 
network 10 from a location registration area where mobile terminal 50 is currently 
located. However, a number of attempts to register mobile terminal 50 to first 
mobile communication network 10 by control unit 5 10 is not limited to one time, 
it is also possible that control unit 510 attempts location registration to first mobile 
communication network 10 a plurality of times (e.g. three times) at predetermined 
intervals (e.g. five-minute intervals). That is to say, in the present invention, the 
number of attempts to register mobile terminal 50 is not limited to one if a 
maximum number of attempts for location registration to first mobile 
communication network 10 is set. The reason for setting a maximum number of 
attempts is to avoid interrupting communication through second mobile 
communication network 20, and wasting power supply of mobile terminal 50. 

<C. Modifications> 
[0055] The present invention is not limited to the embodiments described 
above, and may be modified within the scope of the invention. For example, the 
following modifications are possible. 

<Modification 1> 

[0056] In the above embodiment, it is described that mobile terminal 50 is 
always registered to first mobile communication network 10 by priority. However, 
mobile terminal 50 may be operated on the basis of one of the following three 
operation modes selected by a user. The first operation mode is to register to first 
mobile communication network 10 by priority. The second operation mode is to 
register only to first mobile communication network 10. The third mode is to 
register only to second mobile communication network 20. For example, if the 
second operation mode is selected by a user, as shown in a flowchart of fig.6, 
control unit 510 performs the process of only Step SA9 in a case that the 
determination result in Step SA1 is "No". Then, in a flowchart of fig.7, control 
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unit 510 performs the process of only Step SA9 in place of Steps SA 7 and 8 in a 
case that the determination result in Step SB 1 is "No". 
<Modification 2> 

[0057] In the above embodiment, it is described that a terminal identifier for 
specifying mobile terminal 50 is pre-stored in storing unit 550. However, mobile 
terminal 50 can be provided with and use a removable UIM (User Identity 
Module) having a pre-stored terminal identifier. 
<Modification 3> 

[0058] In the above-described embodiment, it is described that each of base 
station 21 A and 2 IB transmits registration possibility information, which is 2-bit 
information having a bit pattern of either "00" or "01". However, registration 
possibility information transmitted by base station 21 belonging to second mobile 
communication network 20 is not limited to the above 2-bit information having a 
bit pattern of either "00" or "01". For example, base station 2 1 may transmit to 
mobile terminal 50, registration possibility information for registering mobile 
terminal 50 to first mobile communication network 10 after a long time period, 
when base station 21 is located farther from the center of service area 100. 
Generally, the farther mobile terminal 50 is located from the center of service area 
100, the more likely it is that registration to first mobile communication network 
10 will fail. Accordingly, when mobile terminal 50 is located in second mobile 
communication network 20, it is preferable that the farther mobile terminal 50 is 
located from the center of service area 100, the longer time mobile terminal 50 
should be in second mobile communication network 20. Also, base station 21 
belonging to a location registration area of service area 100 may transmit to 
mobile terminal 50, registration possibility information for limiting location 
registration to first mobile communication network 10. The above examples are to 
limit location registration to first mobile communication network 10 for using a 
voice communication service, or for using a packet communication service. 
<Modification 4> 

[0059] In the above-described embodiment, it is described that when mobile 
terminal 50 is registered to second mobile communication network 20, mobile 
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terminal 50 attempts to register to first mobile communication network 10 
whenever mobile terminal 50 moves from current location registration area to 
another location registration area. However, mobile terminal 50 attempts to 
register to first mobile communication network 10 whenever mobile terminal 50 
moves from current radio area to another radio area, or from a current sector to 
another sector within a current radio area even when mobile terminal 50 is in the 
same radio area. Further, with regard to the case that mobile terminal 50 moves 
from first mobile communication network 10 to second mobile communication 
network 20 after moving from second mobile communication network 20 to first 
mobile communication network 10, when mobile terminal 50 is still in the same 
location registration area, mobile terminal 50 may not attempt to register to first 
mobile communication network 10 after attempting more than a predetermined 
number of times. For example, in location registration area 2 10C of fig.9, when a 
user of a mobile terminal 50 moves back and forth between "point 1"( within 
service area 100) and "point 2"(outside service area 100) several times, mobile 
terminal 50 is registered to first mobile communication network 10 whenever the 
user moves to "point 1". But, according to the modification, mobile terminal 50 is 
not registered to first mobile communication network 10 since mobile terminal 50 
does not attempt to be registered to first mobile communication network 10 after 
attempting more than a predetermined number of times, therefore, the 
inconvenience is solved. 
<Modification 5> 

[0060] In the above embodiment, it is described that when mobile terminal 50 
is registered to first mobile communication network 10, first mobile 
communication network 10 is activated unconditionally. However, it is possible 
that first mobile communication network 10 may only be registered if a user of 
mobile terminal 50 is an authorized user. 
<Modification 6> 

[0061] In the above embodiment, it is described that mobile terminal 50 is 
registered to either first mobile communication network 10 or second mobile 
communication network 20, and stands by for a call. However, a mobile 
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communication service used by mobile terminal 50 is not limited to voice 
communication, but may also be packet communication. Further, mobile terminal 
50 may use both communication services at the same time. Then, in a case that 
mobile terminal 50 uses both communication services, mobile terminal 50 may be 
registered to first mobile communication network 10 from second mobile 
communication network 20 only if location registration using voice 
communication and packet communication is performed successfully, or only if 
location registration using either voice communication or packet communication is 
successful. Further, when mobile terminal 50 belonging to second mobile 
communication network 20 performs packet communication, mobile terminal 50 
may be registered to first mobile communication network 10 from second mobile 
communication network 20. This is because although a mobile terminal 50 is 
moved to another mobile communication network while performing packet 
communication, packet communication is not susceptible to changing a location 
registration area of mobile terminal 50 to another mobile communication network, 
as compared with a voice communication. 



